Angiopoietin-2 levels in the hepatic vein as a useful predictor of tumor invasiveness and prognosis in human hepatocellular carcinoma.
Hepatocellular carcinoma (HCC) is characteristically a hypervascular tumor and its progression is known to be closely related to angiogenesis. In this study, we investigated angiopoietin-2 (Ang-2) and vascular endothelial growth factor (VEGF) levels in the hepatic vein draining from HCC, as well as in the peripheral vein, to evaluate their relation to clinicopathological features and prognosis. To obtain hepatic venous blood samples, a catheter was placed into the main branch of the hepatic vein draining from HCC in 21 patients. The Ang-2 and VEGF levels in both the hepatic and peripheral veins were investigated. Furthermore, Ang-2 mRNA expression in surgically resected HCC was evaluated by quantitative reverse-transcription polymerase chain reaction (RT-PCR), as well as microvessel density (MVD) by CD34 immunostaining. Ang-2 levels in the hepatic vein significantly correlated with Ang-2 mRNA expression in HCC, but Ang-2 levels in the peripheral vein did not correlate. Furthermore, a significant correlation was found between hepatic venous Ang-2 and MVD levels, whereas there was no significant correlation with hepatic venous VEGF levels. When hepatic venous Ang-2 levels were compared with clinicopathological features, a significant relationship was found between high Ang-2 levels and portal vein invasion. The survival for patients in the high hepatic venous Ang-2 group was significantly poorer when compared with the low group. Preoperative hepatic venous Ang-2 levels may be a good predictor for portal vein invasion and also prognosis in patients with HCC.